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WHAT XS dLAlMOED IS : 

A cur-xhrough path eonrrol method at a router devij 
at which multi-path exists, comprising the steps oT^ 
5 selecting one router amons a plurality o^-^-fouters that 

can possibly be a next hop router so as^x^r^ontrlbute to a 
load balancing;, according to a whs*lre"or a prescribed part 
of Information reeardlngj,,.-sirSxe of cut-through path set up 
In which the router::..--d:^vlc:e is involved, at a time of 
lo eettmc up a^etft-through path In the multi-path; and 

oarrp-aTes out a prescribed control for settlnir up the 
out-^h^^uffh path with said one router as the next hop 
rcu 

15 2. The method of claim 1, wherein the selecting step 
J selects said one router according to a number of already 

i set up cut-through paths such that numbers of cut-through 

paths at said plurality of routers are uniformly 
i distributed amon^ said plurality of routers. 

: 20 

3- The method of claim 2, wherein the selecting step 
Includes the sub-stepss of: 

- assigning possible residue values starting from O that 

t are obtainable by dividing a given Integer by a total 

I 25 number of said plurality of routers, respectively to ^ald 

I plurality of routers, one residue value per each router; 

^ and 

selecting one of said plurality of routers which is 
asslgjied with a residue value obtained by dividing the 
30 number of already set up cut-through pathsa by the total 
number of said plurality of routers as said one router . 

4- The method of claim 1, wherein the selectine step 
selects said one router according to a number of already 

35 set up cut-through paths such that numbers of cut-through 
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pairhs 4ir said piuraiiry or rourers are evenly disrrlbured 
amons said plurality of rourers accordlae xo link rares 
wirii respect to said plarallry of rourers. 

5. The merhod of claim 4, whereln^/^e selecrlng strep 
includes the eab-sreps of i 

asslemins^ possible res^tf^ values starring from O Thar 
are obtainable by dlvldlnp^ fflven Inregrer by a roral of 
elemenrs consrlTurlnff^il inreger rarlo indicating or 
approximarine: a ra<y/<5 of The link rates with respect to 
said plurality o^/routerss p respectively to saia plurality 
of routers, as ><Miny residues values as; a numher 
proportlonal/U) a link rate with respect to each router per 
each routei/; and 
15 selofcting^ one of said plurality of routers which is 

asslgnaa with a residue value obtained by dividing the 
number of already set up cut-throueh paths by the total of 
the/elements constituting- the integer ratio as said one 
ripmter , 
20 

6. The method of claim 1, further comprltsine^ the steps 
of: 

sending a message for setting up the cut-through path 
to said one router; and 
25 making an information setting necessary for utilizing 

the cut-through path when the cut-through path is set up. 

7. The method of Claim 1. further comprising the steps 
of: 

30 sending a message for setting up the cut-through path 

to said one router when no other already set up cut-through 
path to said one router exists, and making an Information 
setting necessary for utilizing the cut-through path when 
the CUT- through path is set up; and 

35 making another information setting necessary for 
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merging the cut-throuffh parn with an already set up cat- 
rhrougH path t:o said one router when the already set up 
cut-through path exists. 

5 8- The method of claim 1. wherein the setting up of the 
cut-through path starts at a timing of receiving a message 
for settlnir up the cut-through path from a node device on 
an upstream side. 

10 9. The method of claim 1. further comprising the steps 
of : 

selecting one cut-through path that contributes to the 
load balancing when a route change la made, among cut- 
through paths for which the route change at the router 
15 device is possible; and 

changing: a route of said one cut-through path so as to 
contribute to the load balancing. 



" — ^10. A cut-through path control method at a router 

20 at wh.lcli mulri-path exists, comprising thes:c.©p'^c>f : 

selecting one cut-through paxh--ttlat contributes to a 
load balancing when a rogjter'ciiange is made, among cut- 
through paths fcaj:--wfrrch the route change at the router 
device is^^^fy^ssible ; and 
25 ^efxanging a route of said one cut-through path so as to 

ccHlxribute to the load balancing. 

11. The method of claim 10, further comprising the step 

of : 

30 checking a traffic amount to each of a plurality of 

node devices that arc nexr hop nodes of eut-througb parhs 
from the router device at prescribed timings; 

wherein the selecting step selects said one cut- 
throujfh path that satisfies a prescribed condition 

35 regarding the traffic amount when a level of Imbalance 
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amone xvattlo amounrs to said plurality of node devices 
exceeds a prescribed Tolerable ran^e . said one cur-rnroueh 
parh being In a roulxl-paxh with one node device with lees 
traffic amount as a next hop node; and 
5 the changing step chances the route of said one cut- 

throueh path by changing: the next hop node of said one cut- 
xhroueh path to another node device with more traffic 
amount . 

10 12. The method of claim 11, wherein the selecting step and 
the chan^in? sstep are repeated until the level of imbalance 
becomes within the prescribed tolerable range or there is 
no more cut-throuffh path that can be selected by the 
selecting step. 

15 

3 13. The method of claim 11. wherein the selecting step 

B selects one or a plurality of optimal solutions for said 

n one cut-through path, 

n 20 14. A router device at which multi-path exists p 

y comprising: 

a processing unit configured to select one router 
^ among a plurality of routcr.s that can possibly be a next 

f; hop rourer 350 as to contribute to a load balancing, 

S 25 according to a whole or a prescribed part of information 

0 regarding a state of cut-throuffh path set up In which the 

D router device le involved, at a time of setting up a cur- 

through path in the multi-path; 

a control unit configured to carry out a prescribed 
30 conrrol for- setting up the cut-through path with said one 
router as the next hop router: and 

a transfer unit configured to trtinsfer daragrams using 
the cut-through path. 

35 15- The router device of claim 14, wherein the processing 
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unir selects said one rourer accordlne ro a number of 
already set up cut-throueh paths such rhat numbers of cut- 
through paths at said plurality of roarers are uniformly 
distributed among said plurality of routers. 

5 

16. The router device of claim 14, wherein the processing 
unit selects said one router according to a number of 
already set up cut-through paths such rhat numbers of cut- 
through paths at said plurality of routers are evenly 

10 distributed among said plurality of routers according to 
link rates with respect to said plurality of routers. 

17. A router device ar which multi-patti ©xisrs, 
comprising: 

3 IS a processing: unit configured to select one cut-througrh 

3 path that contributes to a load balancing when a route 

[j change is made, among cut-throueh parhs for which the route 

3 change at the router device is possible; 

^ a control unit configured to change a route of said 

[f 20 on© cut-through path so as to contribute to the load 

balancing; and 

~ a transfer unit configured to transfer datagrams using 

U the cut-through path. 

S 25 18, The router device of claim 17, further comprising: 

a measurement unit configured to cheek a rraffic 
amount to each of a plurality of node devices that are next 
hop nodes of cut-through paths from the router device at 
prescribed timings ; 
30 wherein the processing unit selects said one cut- 

through path rhat satisfies a prescribed condirion 
regarding the traffic amount when a level of imbalance 
amone traffic amounrs to said plurality of node devices 
exceeds a prescribed tolerable range, said one cut-through 
35 path being in a multi-path with one node device with less 
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Traffic amounx as a nexr hop node; and 

Ttie control unlx chances rhe roure of said one cur- 
rhrouffh paxh by chanelne: xhe nexx hop node of said one cut- 
xhrouffh path to another node device wirh more xramc . 
ainoanx . 




15 



20 



25 



19. A compuxer usable medium havlne computer readable 
pro£rram code means embodied therein for causlj^ a computer 
xo funcxlon as a router device ax which tnulj;C-paxh exlsxs. 
The compuxer readable program code meanes Ijfcludes 

first compuxer readable proeram code^ means for causing 
eald computer to seiecx one router amox^ a piurallxy of 
routers xhax can possibly be a nexx router so as xo 

conxribute to a. load balancing:. acc94'dlng xo a whole or a 
prescribed part of Informaxlon rem£rdln& a sXaxe of eux- 
throug-h paxh sex up in which xhe ytouxor device is involved, 
ax a xlroe of sextln^ up a cux-T^rough paxh in xhe mulxl- 
paxh ; 

second computer readabl/e program code mean^ for 
causing said compuxer xo canrry out a prescrlDed control for 
sextin^ up xh© cux-xhrougn path with said one router as the 
next hop router ; and 

third computer readable program code means for caustnc 
said computer Xo Xrz^sfcr datagrams using* the cut-xhrough 
paXh . 



20. A compuxer/usable medium having compuxer readable 
program code n^ans embodied therein for causing- a computer 
to iTuncxion a router device at which multi-path exists, 
30 the corapax©^- readable program code means Includes: 

flrsyc computer readable prog-ram code means for causing 
sa.id co^uter Xo selecx one cux-xhrough paxh xhax 
conxr IJiSuxes xo a load balancing when a route changre Is 
made/ among^ cut-through paths for which xhe route change at 
35 the/router device is possible: 



-43- 



Received Oct-27-99 12:47am 



From-^gi 335970086 



To-FOLEY & LARDNER 



Page 49 



99-10-27 



14:03 



5B$fe-F0LEY 



m ^^7C-MiY0St & MIYOSI 



1-738 P. 50/60 U-5B9 



# 




second compuTer readable program code means Tor 
causing said eompurer ro cJianffe a route or said one cur- 
rhrouffh parh so ae to contribure ro rhe load balancing: and 
third computer readable program code means for causing 
5 said computer to transfer datagrams using the cut-througti 
path • 
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